The main results of the thesis work, accomplished at the Institute of Theoretical Physics and Astronomy, are described. On April 24, 1998 the degree of Doctor of Physical Sciences (Astronomy) was formally awarded to the author.
INTRODUCTION
The primary aim of this work was an investigation of the distribution of metallicity and star forming regions in disks of a pair of galaxies, NGC 5194 and NGC 5195 (M51 or Whirlpool). This pair is the closest to us and comfortably oriented system of interacting galaxies. The distance to the system is 8-9 Mpc and the inclination angle of the axis of the principal galaxy NGC 5194 to the line of sight is only 20°, so that investigation of surface distribution of physical parameters throughout the disk is very comfortable.
Despite the fact that this system of galaxies has been observed in different spectral regions, there is a shortage of homogeneous and well-calibrated surface photometry of high signal-to-noise ratio in the standard photometric systems. The results of surface photometry of these galaxies presented in this work fill in this gap.
DISSERTATION OUTLINE
The dissertation thesis consists of the introduction, three sections, conclusions, list of references and appendices. The introduction contains the justification and the goals of this work and gives main conclusions obtained in this study, together with a list of author's publications and presentations given at astronomical meetings.
Section 1 describes a program package AFO (Bridzius & Vansevicius 1997) written for aperture photometry of CCD images and for analysis of its results. Much attention is given to a new method of aperture photometry, which was introduced especially for the evaluation of sky background when it shows considerable variations in the area. This section also contains the results of investigation of the open cluster IC4996 by CCD photometry in the B,V,R,I system, obtained for AFO testing (Vansevicius et al. 1996) .
The galaxies have been observed in the broad-band B,V,R,I filters, the medium-band filters Z and S of the Vilnius photometric system and the narrow-band Ha filter. The Z passband of the Vilnius system at 516 nm includes the Mg I triplet lines which are sensitive indicators of metallicity in composite systems. The S passband of the Vilnius system at 656 nm and the narrow Ha passband were used for measuring Ha emission intensity in H II regions which usually are related with the star forming regions. Section 2 describes the observations and the following CCD data processing steps: correction for bias and flatfielding, adjustment of coordinates and resolution among different frames, removing of stars from galaxy images and procedures of their surface photometry.
Section 3 presents the results of CCD reductions which include aperture photometry, photometric profiles and scans, aperture-zone photometry in the B,Z, V,R,S,Ha and I filters, color-magnitude and two-color diagrams (Vansevicius & Bridzius 1998 ). Special attention is drawn to the identification of star forming regions and to the investigation of metallicity distribution in disks of both galaxies.
Appendices contain logs of observations, some intermediate results of image processing as well as CCD photometry results of 43 stars in the open cluster M 67 used as standards.
MAIN RESULTS AND CONCLUSIONS
(1) The interactive program package AFO is written for aperture photometry of stars and galaxies and for analysis of the results of CCD reductions. A new method, allowing to substantially increase the reliability of photometric measurements in the case of variable sky background, is proposed and tested.
(2) CCD photometry of the open cluster IC 4996 has been obtained in the B, V,R,I system, and 126 stars were measured in it. Based on these data, a distance of 1620 pc to the cluster and its age of 9 Myr were determined.
(3) Surface photometry of the system of interacting galaxies NGC 5194 and NGC 5195 has been obtained in seven passbands with the filters B,Z,V,R,S,Ha and I. The filters Z,S and Ha were taken to investigate the distribution of metallicity and star forming regions. Aperture photometry, photometric profiles and scans of both galaxies are given in the B, V,R,I system.
(4) A new method has been developed for removing stars projected onto the images of galaxies in CCD frames. The method uses the AFO program package for the sky background evaluation.
(5) Aperture-zone photometry has been done for both galaxies by measuring the integrated magnitudes of separate zones (of 330 pc in diameter). Color-magnitude and two-color diagrams for these zones are presented. It is shown that one-zone models of galactic evolution are not sufficient for interpretation of the evolution of spiral galaxies.
(6) Distribution of star forming regions in NGC 5194 has been investigated and its correlation with the dust distribution in the galaxy has been found.
(7) For the first time, a complete photometric investigation of the metallicity distribution in disks of both galaxies has been done. For this purpose, a new method was developed for photometric reduction and analysis of the results. It was found that surface photometry in the spectral region of the Z passband is sufficiently sensitive to metallicity distribution. However, observational data of high signalto-noise ratio are required. It is also shown that for interpretation of the observational results obtained, more theoretical investigations of chemical and dynamical evolution of galaxies are needed.
